The general characteristics of the milk-fat are given in Table I . Setting-point
35-3
Refractive index n40
1.4555
The Reichert-Meissl and Kirschner values of camel butter-fat are lower and the saponification equivalent is higher than corresponding characteristics of cow, buffalo, goat and sheep butter-fats, but the Polenske value is considerably lower than that of the goat and sheep butter-fats and more nearly resembles that of cow and buffalo milk-fats.
Component fatty acids of camel milk-fat. The method followed for the quantitative determination of the component fatty acids was that developed by Hilditch and Jones [1929] . On account of the small amount of the fat available, the mixed fatty acids from 200 g. of fat only were employed for this purpose. The details of fractionation data are given in Table II, and the final results for the fat are summarised in Table III.   Table II The presence of the ordinary A9 10-oleic and A9:10,l2:13 -linoleic acids in the unsaturated components of the fat was shown by the identification of a dihydroxy- 2-10 2-1 5-9 0-88 0-9 1.9 0-64 0-6 1.1 1-43 1-4 2-1 4-56 4-6 5-7 7-28 7-3 7-9 29-22 29-3 28-3 11-08
11-1 9-7 38-80 38-9 34-1 3-77 3-8 3-3 0-24 _ stearic acid (M.P. 1300) and a tetrahydroxystearic acid (M.P. 1720) respectively from the products of oxidation of the dilute aqueous solution of the potassium salts of the acids from the penultimate fraction of the "liquid" esters. On hydrolysis of the residual fraction of the "solid" esters, stearic acid was identified. For comparison, the molar percentages of the component fatty acids of one buffalo, two cow and one sheep milk-fats, along with those of the camel butter, are given in Table IV ; while additional information may be gained from consideration of the combined amounts of the four groups of acids given at the foot of the Table.   Table IV 8-9 3-5 2-7 2-7 2-0 2-9 3-0 4-1 4-7 7-2 10-9 27-1 24-3 6-4 5-4 0-7 -33-9 34-6 3-1 3-5 21-6 21-3 34-3
35-2 7-1 5-4 37-0 38-1
It is clear that camel milk-fat contains definitely less butyric acid than any of the other milk-fats in this milk-fats, it may be recalled, stand apart in their relatively high proportions of these two acids and in corresponding reductions in their contents of oleic and palmitic acids. The differences between the fatty acids of the camel milk-fat and milk-fats of autumn-fed and early summer pasture-fed English cows is not so marked as between those of the former and the milk-fats of the buffalo, goat or sheep.
The low content of acids volatile in steam in camel milk-fat may partly be due to its xerophytic plant food, or as suggested by Dhingra [1933] in the case of goat and sheep butters, it may be mainly connected with the species of the animal. Possibly the amount of these acids decreases with the size and species of the animals in the decreasing order of sheep, goat, cow, buffalo and camel; but this conclusion requires further confirmation and for this purpose experiments are in progress.
Component glycerides of the camel milk-fat. The glyceride structure of the fat was studied by separating quantitatively the fully-saturated glycerides present and by determining the component fatty acids in the latter, as described by Hilditch and Jones [1929] ; from the combined data for the component fatty acids of the whole fat and of the fully-saturated glycerides, the components of the mixed saturated-unsaturated glycerides present were deduced.
The fat (250 g.) yielded after oxidation crude neutral products (69-9 g.), a portion of which (69.0 g.) was resolved by further purification into: (a) 56-2 g., acid value 0 3, (b) 4.5 g., acid value 16X1, and (c) acidic products, As in cow, goat and sheep butter-fats, the proportion of fully-saturated components of camel milk-fat is a function of the relative amounts of saturated and unsaturated acids in the whole fat. The amount of the fully-saturated glycerides in the present case is somewhat less for a given ratio of saturated to unsaturated acids in the whole fat, than that in cow butters of somewhat similar iodine value. It will be noticed also that the ratio of saturated to unsaturated acids in the mixed saturated-unsaturated glycerides of camel milk-fat is somewhat higher than that of cow butters.
Distribution of the fatty acids in the camel butter glycerides. The molar percentages of the different groups of fatty acids in the whole fat, and its fully-saturated and non-fully-saturated glyceride components are collected in Table VI. As in Table IV , the data for the milk-fats of two cows, buffalo and sheep are also added for comparison with the camel milk-fat. Hilditch and Sleightholme [1931] observed that the component acids of fully-saturated glycerides of six pasture-fed cow butter-fats, which differed widely in iodine value, were almost constant; but the corresponding data for camel milk-fat differ widely from all these, except that the percentage of stearic acid reaches a figure of about 15 % in camel and also in most of the cow milk-fat fully-saturated glycerides. The main differences between the two classes of fullysaturated glycerides are thus the lower percentage of the butyric-lauric acid group and the correspondingly higher proportions of myristic and palmitic acids in the case of the camel butter-fat. The differences between the components of the fully-saturated glycerides of the milk-fat of camels and those of goat, sheep and buffalo butter-fats are much more marked.
The percentages of the components of the mixed saturated-unsaturated glycerides of camel milk-fat are on the whole similar to those of the six pasturefed cow butters and, to some extent, to those of buffalo ghee; but they differ from those of goat and sheep milk-fats in showing a lower percentage of the butyric-lauric group of acids and a correspondingly higher proportion of unsaturated acids.
The fatty acids of the milk-fat of the camel differ from those of cow, buffalo, goat and sheep milk-fats in a lower content of fatty acids volatile in steam. Camel milk-fat can to a great extent be distinguished from the milk-fats of other animals by its lower Kirschner and Reichert-Meissl values. The amount of the lower fatty acids is in decreasing order in the milk-fats of the sheep, goat, cow, buffalo and camel.
The content ofthe fully-saturated glycerides in camel milk-fat is a function of mean unsaturation, like that of the milk-fats of other animals. The component fatty acids of the fully-saturated glycerides of camel milk-fat are in somewhat different proportions to those in the milk-fats hitherto studied. The composition of the fatty acids of the mixed saturated-unsaturated glycerides of camel milkfat is little different from that of most cow and buffalo butters, but more so from that of goat and sheep milk-fats.
From the point of view of general properties and of the component glycerides present, there seems no reason why camel milk-fat should not be used as a substitute for cow, buffalo, etc., milk-fats.
